The prevalence of edentulism increases with age and increasing life expectancies. Prosthodontic concerns are directly related to this increase, as dentists have to satisfy elderly denture wearers. Treatment in these patients is dependent upon the degree of residual ridge resorption (RRR).\[[@ref1]\] The term residual ridge is used to describe the clinical alveolar ridge, formed as a consequence of wound healing after tooth extraction. The size of residual ridge is reduced most rapidly in the first 6 months following tooth extraction; however, bone resorption of the residual ridge continues throughout life, resulting in loss of large amount of jawbone structure. In extreme cases, pathological bone fracture may occur.\[[@ref2]\] The etiology of RRR is presently considered to be multifactorial. Local osseous remodeling is also dependent upon adaptive immune response. Cytokines which are liberated by some lymphocytes are implicated in bone resorption.\[[@ref3]\] In the dentulous state, most pathogenic bacteria reside in periodontal pockets and do not invade the periodontal tissue. The immune system can never efficiently eliminate the microorganism. This unique situation leads to a chronic inflammation and continuous host response, resulting in tissue destruction.\[[@ref4][@ref5]\]

Extracellular matrix (ECM) macromolecules are important for creating the cellular environments required during development and morphogenesis of tissues and serves as a scaffold for normal biological functions. The matrix is basically composed of fibrous proteins such as collagen and elastin, and elongated glucoproteins such as fibronectin and laminin, whose function is to provide cell-matrix adhesion.\[[@ref6]\] Matrix Metalloproteinases (MMP\'s) represent the major class of enzymes responsible for ECM metabolism. MMP\'s are secreted by inflammatory cells in response to stimuli such as lipopolysaccharides and cytokines.\[[@ref7]\]

Matrix metalloproteinases-1 is a major proteinase of the MMP family that specifically degrades type I collagen, which is a major component of the ECM, as well as other fibrillar collagens of types II, III, V, IX, and X at neutral pH. As these collagen types are the most abundant proteins in the body, MMP-1 is critical for remodeling of ECM.\[[@ref6]\] MMPs have important roles in diverse physiological and pathological processes, as they regulate various cell behaviors such as angiogenesis, cell proliferation, apoptosis, alteration of cell motility, effects on the immune system and host defense, and modulation of the bioactivity of chemokines. Alteration in the activity of MMPs are related to a number of important diseases such as cartilage destruction and bone erosion in rheumatoid arthritis, osteoarthritis, implant failure, acute myocardial infarction, and in carcinogenesis.\[[@ref6]\] MMP\'s are involved in degradation of ECM in intervertebral discs.\[[@ref8]\] It has been hypothesized that single nucleotide polymorphism in genes that are involved in bone remodeling may contribute to abnormal residual ridge formation and maintenance.\[[@ref1]\] Hence, this study was designed to find out whether polymorphism of MMP-1 can be co-related with resorption of the residual ridge in completely edentulous population.

Methods {#sec1-1}
=======

Extraction and analysis of deoxyribonucleic acid {#sec2-1}
------------------------------------------------

After taking up the ethical clearance from the institution and informed consent, Buccal cells collected from 33 edentulous patients with no history of systemic disease within a edentulous span more than a year within a period of 10 years, were processed to extract genomic deoxyribonucleic acid (DNA). A 10 μl aliquot of the DNA was subjected to electrophoresis in a 0.8% agarose gel to analyze the quality of the genomic DNA. A high molecular weight band without any observable smear indicates DNA of high quality \[[Figure 1](#F1){ref-type="fig"}\]. The intensity of the DNA band, which reflects their concentration, varies among samples. While the DNA concentration in lane five is high, the concentration of DNA in lane 3 is less (indicated by a bold arrow). This is expected, since the amount of DNA purified, depends largely on the amount of starting tissue material.

![Polymerase chain reaction was performed in two stages](JPBS-7-652-g001){#F1}

Analyzing the deoxyribonucleic acid concentration {#sec2-2}
-------------------------------------------------

The concentrations of DNA in each of the sample was measured in an ultraviolet and visible dual beam spectrophotometer, and were found to be in the range of 10--100 ng/μl. Total DNA concentrations in 50μl volume varied among samples and were in the range of 0.5--7 μg. The absorbance at 260 nm and associated DNA concentration in each of the sample is shown in [Table 1](#T1){ref-type="table"}.

###### 

The age of the patient, sex, 1G/2G polymorphism, bone height, and classification of edentulism
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Polymerase chain reaction {#sec2-3}
-------------------------

In order to analyze the 1G/2G polymorphism in the promoter region of MMP-1 gene, we first downloaded the promoter sequence from the public domain database ([www.ncbi.nlm.nih.gov/nucleotide](http://www.ncbi.nlm.nih.gov/nucleotide))\[[@ref9]\] and designed the primers flanking the known polymorphism site at −1067 base. The minus sign indicates that the site (1067 in this study) is in the promoter region, upstream of the transcription start site of MMP-1 gene.

Detecting the 1G/2G polymorphism {#sec2-4}
--------------------------------

The amplification products of second step of polymerase chain reaction (PCR) were digested with Alu1 restriction enzyme in a 25 μl reaction volume at 37°C for 4 h. The digested products were analyzed by running a 15 μl aliquot in a 2.5% agarose gel at 50 V for 30 min. Alu1 recognizes a tetranucleotide motif AGCT (1G) but not AGGCT (2G) pentanucleotide motif, and digests (cuts) the PCR product (DNA) after "G". Samples carrying 1G allele being sensitive to Alu1 restriction digestion are cleaved into 169 bp and 25 bp products, which migrate faster relative to undigested (uncut) 2G allele samples of 194 bp in size. A representative of the digestion product electrophoresis is shown in [Figure 1](#F1){ref-type="fig"}.

Of the samples analyzed, 26 of edentulous patients (78.8%) carried 2G allele, while 7 of them (21.2%) carried 1G allele \[[Figure 2](#F2){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\]. A majority of the edentulous samples analyzed carried 2G allele.

![1G/2G polymorphism](JPBS-7-652-g003){#F2}

###### 

The number and percentage of 1G or 2G polymorphism under each edentulous classification
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Determination of Bone Height {#sec1-2}
============================

In order to analyze the possible association of bone height with the occurrence of polymorphism, the bone height was determined in each of the patient by measuring on Panoramic dental radiographs, obtained from all subjects, using which the bone height of the lowest vertical height of the edentulous mandible was measured following the protocol of the American College of Prosthodontists.\[[@ref10]\] Depending on existing bone height, the edentulous statuses were designated as class I, II, III, and IV. Bone height measurements and their respective class designations are shown in [Table 1](#T1){ref-type="table"}. A majority of the patients (51.5%) belonged to class I followed by class II (33.3%) and class III (15.2%). None of them belonged to class IV in this study. The mean bone height in each of the class was found to be 23 mm for class I, 18.7 mm for class II, and 12.8 mm for class III \[[Bar Diagram 1](#F3){ref-type="fig"}\].

![The mean bone height in comparison with 1G/2G polymorphism under each edentulous classification](JPBS-7-652-g005){#F3}

Association between 1G or 2G polymorphism and bone height {#sec2-5}
---------------------------------------------------------

Analysis on the distribution of 1G or 2G polymorphism in each of the edentulous class is expressed in [Table 3](#T3){ref-type="table"}. No association between the edentulous class and 1G or 2G polymorphism was observed. When the mean value of bone height in each class was grouped with that of polymorphism, again, no significant association was found.

###### 

Mean, SD and SE in each polymorphism under edentulous classification
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Discussion {#sec1-3}
==========

Matrix metalloproteinases-1 is capable of degrading type I, II, and III collagens, and is one of only four MMPs able to degrade triple helical collagens. MMP-1 is a major proteinase involved in modeling and remodeling of ECM.\[[@ref6]\] MMP-1 gene located in chromosome 11q22 has the propensity for polymorphism which has been an indicator for cancer, hip arthroplasty, implant failure, periodontitis. We attempt to first correlate between MMP-1 polymorphism and the risk of bone resorption in RRR. The result of this study showed that 78% of the experimental group showed 2G polymorphism, and 22% were of 1G polymorphism \[[Bar Diagram 2](#F4){ref-type="fig"}\].

![The percentage of bone height in each polymorphism](JPBS-7-652-g007){#F4}

Although 1% of polymorphism is previously reported, this could be associated with susceptibility to the disease. Based on these two observations, edentulous patients were examined to establish, correlate, and detect susceptibility to bone resorption in RRR.\[[@ref6]\] Patients were categorized according to the level of bone loss and were in the age group 50--70 years. Majority of patients in the study showed 2G polymorphism, which has been associated previously with implant failure and progressive periodontal disease, both of which are associated with excessive bone resorption mechanism. 2G polymorphism is associated with bone loss in periodontitis and has altered gene resulting in increased destruction of ECM with increased mRNA in the inflamed gingival tissue.\[[@ref4]\] While GG polymorphism of MMP-1 gene at −1607 domain led to early implant failures in patients which may be associated with osseointegration process.\[[@ref10][@ref11]\] Increased mRNA level in inflamed tissues as a result of MMP-1 polymorphism, leads to increase transcriptional activity and degradation of major interstitial collagenase resulting in increased bone loss.\[[@ref12]\] The 2G polymorphism detected in the edentulous patients could be simply susceptibility to bone loss while both 1G and 2G polymorphism seem to be a common occurrence in the south Indian population. Although sample size prevents to make generalized conclusion regarding the association of bone loss and genetic mutation. Nevertheless, polymorphism is an important indicator for bone loss. 2G polymorphism could also be used as a potential marker for bone loss among the south Indian population.

Conclusion {#sec1-4}
==========

Of the 33 samples that were analyzed for the presence of 1G or 2G, 26 carried 2G polymorphism in homozygous 2G/2G condition, which has been associated with an increase in bone resorption in chronic periodontitis. The rest of them carried 1G polymorphism in homozygous 1G/1G condition, with none of them carrying 1G/2G heterozygous polymorphism.

When the data were corroborated with the existing bone height level, there was no positive association between the occurrence of 2G/2G or 1G/1G polymorphism and bone resorption in any of the three classes of resorption. The number of 1G polymorphisms found in the study was close to one-fourth of 2Gs. In the absence of equal number of either polymorphisms or at least statistically matched number of 1G and 2G polymorphisms, it is hard to find associations between their occurrence and bone height.
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